 (Occup Environ Med 1996;53:703-707) 
95% CI 0-42-3.95) were increased, but not significantly. There was one male breast cancer. However, breast cancer was not increased in women (SMR 0.74) . No other cancer category had an increased number of deaths compared with the general population. Only non-Hodgkin's lymphoma and Hodgkin's disease showed a possible relation with time since first employment and no cancer death category showed a strong relation with duration of employment. Mortality from non-malignant respiratory disease was not increased (SMR 0.86 Two animal carcinogenicity studies of TDI have been conducted. An animal gavage study' found an increased incidence of tumours in male rats (fibromas or fibrosarcomas and pancreatic acinar cell adenomas), female rats (fibromas or fibrosarcoma, pancreatic islet cell adenomas, neoplastic nodules of the liver, and mammary gland fibroadenomas), and female mice (haemangiomas or haemangiosarcomas and hepatocellular adenomas). The tumours followed a significant dose-response trend. An inhalation study of male and female mice exposed to 0 36 and 1 1 mg/m3 found no significant increase in tumour incidence.8 The International Agency for Research on Cancer (IARC) evaluated these two studies and classified TDI as having sufficient evidence for carcinogenicity in animals.9 Evidence for human carcinogenicity was considered inadequate for evaluation.
More recently, two cohort studies of populations exposed to TDI have been published. One study indicated a non-significant increased incidence of rectal cancer (standardised incidence ratio (SIR) 1-66, 95% confidence interval (95% CI) 0-61-3-61) and non-Hodgkin's lymphoma (SIR 1-53, 95% CI 0*42-3-9 1).I' Another study found excess pancreatic (standardised mortality ratio (SMR) 2-71, 95% CI 100-5-95) and lung (SMR 1-76, 95% CI 1 00-2 85) cancer mortality among women only." However, the Tables 1 and 2 provide the characteristics of this young cohort. Only 6-9% (n = 316) of the cohort had died at the end of the study. Of 
*P < 0-05. 0.92 (2) 0 69 (1) 1 59 (6) Non-Hodgkin's lymphoma Table 6 shows mortality by sex. No single cause of death was consistently increased for both sex groups. Women had slightly higher mortality from lung cancer and all haematopoietic cancers than men. Men had slightly higher mortality from rectal cancer and chronic renal disease. Women had no increase in mortality from breast cancer (SMR 074, n = 5) and one male death from breast cancer resulted in an increased SMR for men. Mortality from suicide was significantly increased only among men (SMR 1-99, 95% CI 1-26-2-99) and women had significantly increased mortality from homicide (SMR 2-80, 95% CI 1-12-5-78) and transportation accidents (SMR 2 44 95% CI 1-17-4-48).
Discussion
Although one previous publication presented increased lung and pancreatic cancer," we found no excess mortality from either cause. Another previous study of workers exposed to TDI found excess non-Hodgkin's lymphomas and rectal cancer.'0 We found non-significantly increased SMRs for both causes of death. Non-Hodgkin's lymphoma and Hodgkin's disease were the only cancers to show some increased mortality among workers with more than 15 years since first exposure, but there were few deaths in either category.
We did find some differences in cancer mortality by sex. The single case of male breast cancer is of interest because exposed female rats had an increased incidence of mammary gland fibroadenomas.7 However, women in the cohort did not have excess mortality from breast cancer and breast cancer incidence and mortality were not increased in the other two cohort studies.'01' Women seemed to have an increased SMR for lung cancer (SMR 1-73, 95% CI 0-75-3-41), although men did not (SMR 0-79, 95% CI 0-41-1-38). Sorahan and Pope"' also found an increase in incidence and mortality of lung cancer among women and attributed it to cigarette smoking. It is possible that smoking might explain the lung cancer deaths in our study. However, mortality from ischaemic heart disease, also related to smoking, was not increased among women (SMR 0-73). Men showed a non-significant increase in mortality from renal disease. However, mortality from renal disease was not increased in the other cohort studies.
Although violent deaths were increased in this cohort, we did not find a direct relation with occupation. Homicide deaths did not occur at work and only one of the 21 deaths occurred while the worker was currently employed at the study plant. Two of the 25 suicides occurred while the workers were currently employed at the plant.
Air concentrations at all four plants declined appreciably over time. However, because air concentrations at the four plants were fairly similar within the periods studied and because there were so few deaths in this young cohort, we did not conduct an analysis of mortality by plant.
As few, if any, of the workers at the facilities wore gloves, skin contact with TDI could have occurred. Dermal absorption of TDI in rats topically dosed with TDI has been shown by the presence of toluenediamine in chemically hydrolysed urine. 18 At the time that the exposure surveys were performed for this study, there were no methods available for assessing skin exposure or performing biological monitoring. The extent of absorption of TDI through the dermal route in the flexible foam manufacturing industry is as yet unknown.
This industry has many short term workers and our study excluded those workers employed for less than three months (over 50% of the population). The mortality experience of very short term workers might differ from that of those workers studied here.
We did not find increased mortality from cancer in this cohort with relatively short duration of exposure. However, the cohort is young, has small numbers of deaths, and short follow up. Our findings are therefore not conclusive.
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